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(57) ABSTRACT

A bearing arrangement for a camshaft and a camshaft are
provided. The bearing arrangement includes a bearing point
in a bearing support frame that receives a camshaft, a bearing
rolling-element cage and a bearing outer sleeve. The rolling-
element cage and the outer sleeve are configured such that the
outer diameter of the outer sleeve is smaller than the inside
diameter of the bearing point and the outer diameter of the
rolling-element cage is smaller than the inner diameter of the
outer sleeve. The rolling-element cage may be provided with
retention features that axially secure the cage to the outer
sleeve. The rolling-element cage and/or the outer sleeve may
be provided with collars that axially constrain the bearing
relative to the support frame. A camshaft including at least
one such bearing arrangement is also provided.

8 Claims, 3 Drawing Sheets
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BEARING FOR A CAMSHAFT, AND A
CAMSHAFT

This application is a National Phase of PCT International
Application No. PCT/DE2012/001193, filed Dec. 12, 2012,
the entire disclosure of which is herein expressly incorpo-
rated by reference.

BACKGROUND AND SUMMARY OF THE
INVENTION

The invention relates to a bearing arrangement for at least
one camshaft and to a camshaft.

Camshafts are used to control the valves of an internal
combustion engine. Typically a camshaft is provided in each
case for the intake and exhaust valves, the camshaft being
supported in an engine block. The support is achieved by way
of bearing bridges, for example, which comprise bearing
points for the shaft of the camshaft and in which rolling
bearings are introduced. Depending on the design, the bear-
ing bridges are split or in one piece. Non-split bearing bridges
are generally associated with problems regarding the axial
fixation of the rolling bearings. These generally comprise a
rolling element cage, the rolling elements themselves, and an
outer sleeve (also referred to as outer ring). In particular the
outer raceways of the rolling elements are also located on the
outer sleeve.

Itisthe object of the invention to provide a bearing arrange-
ment for a camshaft that allows the axial fixation of a rolling
bearing in a non-split bearing frame.

The invention achieves the object by providing at least one
bearing frame, which includes at least one bearing point for
accommodating a camshaft, by providing at least one rolling
element cage, by providing at least one outer sleeve, and by
designing and matching the bearing frame, the rolling ele-
ment cage and the outer sleeve to each other in such a way that
the outer sleeve has a smaller outside diameter than the inside
diameter of the bearing point, and the rolling element cage
has a smaller outside diameter than the inside diameter of the
outer sleeve. The bearing frame is preferably not split. The
rolling elements disposed in the rolling element cage can be
balls or needles, for example. In one embodiment, two bear-
ings points for accommodating a respective camshaft are
provided in the bearing frame.

According to one embodiment, the outer sleeve has a radi-
ally outwardly extending edge at one end. The outer sleeve,
which is seated inside the rolling element cage, has a radial
edge or collar in this embodiment.

According to one embodiment, the rolling element cage
has a clip-like structure at one end. The rolling element cage
thus comprises a kind of clip or spring shackle at one end, a
securing function being exercised by way of'this clip or spring
shackle.

One embodiment includes that the rolling element cage
and the outer sleeve are designed and matched to each other in
such a way that the end of the rolling element cage having the
clip-like structure extends axially beyond the end of the outer
sleeve having the radially outwardly extending edge. One end
of'the rolling element cage thus projects over the outer sleeve.
This affects in particular the clip-like structures, resulting in a
blocking function that prevents the rolling element cage from
being pulled out of the outer sleeve.

One embodiment includes that the clip-like structure
allows a movement of the rolling element cage in an axial
direction and prevents it in the opposite direction. The struc-
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2

ture allows in particular the rolling element cage to be intro-
duced into the outer sleeve and prevents the reverse process of
pulling out the same.

One embodiment includes that the rolling element cage has
a radially outwardly extending edge at one end. In this
embodiment, the rolling element cage likewise has an edge or
a collar.

The invention further relates to a camshaft having at least
one bearing arrangement according to at least one of the
above embodiments. The camshaft is in particular a compos-
ite camshaft, which is to say the individual functional ele-
ments, such as the lobes, are manufactured separately and
then applied to the shaft as the carrier element.

Other objects, advantages and novel features of the present
invention will become apparent from the following detailed
description of one or more preferred embodiments when con-
sidered in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a spatial illustration of a camshaft;

FIG. 2 shows an exploded view of a bearing arrangement
for a camshaft according to an embodiment of the present
invention; and

FIG. 3 shows a top view of the assembled bearing arrange-
ment of FIG. 2.

DETAILED DESCRIPTION

FIG. 1 shows a camshaft 10 according to the prior art.

FIG. 2 shows an exploded view of a bearing arrangement
for a camshaft according to an embodiment of the present
invention. A cut-out, which here is round, is provided as the
bearing point 1.1 for the camshaft in a non-split bearing frame
1. A rolling bearing is situated in the bearing point 1.1. This
bearing includes a rolling element cage 2, an outer sleeve 3
and the rolling elements, which are not shown here. The
rolling element cage 2 is situated inside the outer sleeve 3. The
rolling element cage 2 has an edge 2.1 as a collar at one end
and a clip-like structure 2.2, by way of which the cage is
introduced into the outer sleeve 3, at the opposite end. The
outer sleeve 3 is essentially designed as a ring, wherein an
edge 3.11is also provided at one end. The edge 3.1 of the outer
sleeve 3 and the edge 2.1 of the rolling element cage 2 are
located opposite each other. The clip-like structure 2.2. of the
rolling element cage 2 allows the rolling element cage 2 to be
pushed through the outer sleeve 3, while inhibiting a move-
ment in the opposite direction, which is to say the clip-like
structure 2.2 holds the rolling element cage 2 and the outer
sleeve 3 together. In addition, an axial movement of the roll-
ing bearing is prevented by the two edges 2.1, 3.1.

The top view of FIG. 3 shows that the rolling element cage,
the outer sleeve and the bearing frame 1, or specifically the
bearing point in the bearing frame, are designed and matched
to each other in such a way that the edges 2.1, 3.1 of the rolling
element cage 2 and of the outer sleeve 3 end with the bearing
frame 1. It can also be seen how the clip-like structure 2.2 of
the rolling element cage 2 projects over the end of the outer
sleeve 3 and thereby ensures the fixation of the two elements,
which is to say the rolling element cage 2 and the outer sleeve
3.

The foregoing disclosure has been set forth merely to illus-
trate the invention and is not intended to be limiting. Since
modifications of the disclosed embodiments incorporating
the spirit and substance of the invention may occur to persons



US 9,322,430 B2

3

skilled in the art, the invention should be construed to include
everything within the scope of the appended claims and
equivalents thereof.

The invention claimed is:

1. A bearing arrangement for a camshaft, comprising:

a bearing frame that cannot be disassembled into multiple
bearing frame segments such that the bearing frame is a
non-split bearing frame, the bearing frame having an
inner frame surface configured to receive an outer
sleeve;

arolling element cage having inner and outer cage surfaces
and having first and second axial cage ends, the rolling
element cage having a cage edge disposed on the first
axial cage end which extends radially outwardly from
the outer cage surface, the rolling element cage having a
radially compressible cage protrusion proximate the
second axial cage end which extends radially outwardly
from the outer cage surface; and

the outer sleeve having inner and outer sleeve surfaces and
having first and second axial sleeve ends, a sleeve edge
is disposed on the first axial sleeve end and extends
radially outwardly from the outer sleeve surface, the
second axial sleeve end having a same diameter as the
outer sleeve surface,

the bearing frame, the rolling element cage and the outer
sleeve are configured such that the outer sleeve surface is
disposed radially within the inner frame surface, and the
cage outer surface is located radially within the inner
sleeve surface, and

the second axial sleeve end of the outer sleeve is disposed
axially adjacent to the cage edge of the rolling element
cage while the radially compressible cage protrusion of
the rolling element cage axially abuts the sleeve edge of
the outer sleeve without abutting the bearing frame,
wherein the rolling element cage is configured to have
the camshaft positioned therethrough.

2. A bearing arrangement according to claim 1, wherein the
rolling element cage and the outer sleeve are configured such
that the second axial cage end extends axially beyond the first
axial sleeve end.

3. The bearing arrangement according to claim 1, wherein
the radially compressible cage protrusion allows movement
of the rolling element cage in a first axial direction of the
bearing arrangement and prevents movement of the rolling
element cage in a direction opposite the first axial direction.

4. The bearing arrangement according to claim 2, wherein
the radially compressible cage protrusion allows movement
of the rolling element cage in a first axial direction of the
bearing arrangement and prevents movement of the rolling
element cage in a direction opposite the first axial direction.
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5. A combination shaft and bearing arrangement, compris-
ing:
a shaft; and

a bearing arrangement configured to support the shaft, the
bearing arrangement including:

a bearing frame that cannot be disassembled into mul-
tiple bearing frame segments such that the bearing
frame is a non-split bearing frame, the bearing frame
having an inner frame surface configured to receive an
outer sleeve;

a rolling element cage having inner and outer cage sur-
faces and having first and second axial cage ends, the
rolling element cage having a cage edge disposed on
the first axial cage end which extends radially out-
wardly from the outer cage surface, the rolling ele-
ment cage having a radially compressible cage pro-
trusion proximate the second axial cage end which
extends radially outwardly from the outer cage sur-
face; and

the outer sleeve having inner and outer sleeve surfaces
and having first and second axial sleeve ends, a sleeve
edge is disposed on the first axial sleeve end and
extends radially outwardly from the outer sleeve sur-
face, the second axial sleeve end having a same diam-
eter as the outer sleeve surface,

the bearing frame, the rolling element cage and the outer
sleeve are configured such that the outer sleeve sur-
face is disposed radially within the inner frame sur-
face, and the cage outer surface is located radially
within the inner sleeve surface, and

the second axial sleeve end of the outer sleeve is dis-
posed axially adjacent to the cage edge of the rolling
element cage while the radially compressible cage
protrusion of the rolling element cage axially abuts
the sleeve edge of the outer sleeve without abutting
the bearing frame, wherein the rolling element cage is
configured to have the shaft positioned therethrough.

6. A combination according to claim 5, wherein the rolling
element cage and the outer sleeve are configured such that the
second axial cage end extends axially beyond the first axial
sleeve end.

7. The combination according to claim 5, wherein

the radially compressible cage protrusion allows move-

ment of the rolling element cage in a first axial direction
of the bearing arrangement and prevents movement of
the rolling element cage in a direction opposite the first
axial direction.

8. The combination according to claim 6, wherein

the radially compressible cage protrusion allows move-

ment of the rolling element cage in a first axial direction
of the bearing arrangement and prevents movement of
the rolling element cage in a direction opposite the first
axial direction.



